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(54) MESSAGE RECOVERY PROCESSING SYSTEM 

(57)Abstract: 

PURPOSE: To make a terminal user unaware of the 
switching of a host computer by synchronizing a 
message transmission/reception sequence between the 
host computer and a communication server by a 
combination of retransmission and discard of a message. 






] 



CONSTITUTION: In normal operation, serial numbers are 
given by transfer directions between the host computer 
201 and communication process server 202, and the 
host computer 201 gathers sent messages and history 
information including transmission/reception completion 
serial numbers on a nonvolatile storage device such as a 
magnetic disk; when the host computer 201 is switched, 
the communication process server 202 holds messages 
received from a terminal device 203. The message 
transmission/reception sequence is synchronized 
between the host computer 201 and communication 
process server 202 by the combination of the 
retransmission and discard of message according to the 

history information and the latest transmission/reception completion serial numbers before the 
switching of the host computer 201 that the communication process server 202 holds. 
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* NOTICES* 

JPO and WCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.#### shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the network system which a terminal unit group connects with the first host 
computer and the second host computer through the same communications processing server 
Usually, in said first host computer, transaction processing is performed at the time of 
employment It is the hot standby system which will change to said second host computer and 
will succeed said transaction processing if a failure occurs in said first host computer. Between a 
host computer and a communications processing server, the serial number is given to said host 
computer and the terminal unit unit which performs data transmission and reception for every 
transceiver direction at each message. Said host computer and said communications processing 
server record said serial number [ finishing / transmitting ending and reception ^respectively. 
The fixed number of the past of the message transmitted to said host computer in said 
communications processing server is always held. The serial number [ finishing / said 
transmitting ending and reception / when said transaction processing is settled in said first host 
computer and the message-sending preparation for said terminal unit is completed 1 Make 
additional information, such as an outgoing message and a condition, into one item, and this is 
recorded on the storage of a non-volatile. It notifies that the failure occurred in said first host 
computer, and the change generated said second host computer to the communications server 
when it changed to said second host computer. The item of the last recorded on said nonvolatile 
storage when the response was received is read. While setting up the serial number [ finishing / 
transmitting ending and reception ] as initial value, said communications server is received. To 
said read outgoing message The serial number in the event Additional information, such as the 
serial number [ finishing / said transmitting ending / which was read / and reception ] and a 
transfer condition, is transmitted. After detecting the failure of said first host computer in said 
communications processing server, The serial number [ finishing / transmitting ending / which 
received from said second host computer while suspending the message which received from the 
terminal unit /, and reception ] is made into initial value. Setting out The received serial number 
just before receiving the advice of a change of the serial number added to the received message 
from said host computer and said host computer is compared. When former one is large, transmit 
a message to a terminal system, and said message is canceled when that is not right Message 
recovery mode of processing characterized by transmitting the message which received from the 
terminal unit which has the serial number after said received serial number +1 received from said 
host computer when the transfer of the message from said host computer was completed to a 
host computer. 

[Claim 2] In claim 1 in said first host computer Additional information, such as the serial number 
[ finishing / said transmitting ending and reception / when the message from a terminal unit is 
received and transaction processing is completed ], and a condition, is recorded on the storage 
of a non-volatile, respectively. It notifies that the failure occurred in said first host computer, 
and the change generated said second host computer to the communications server when it 
changed to said second host computer. The item of the last recorded on the storage of said 
non-volatile when the response was received is read. A communications server is received while 
setting up the serial number [ finishing / transmitting ending and reception ] as initial value. This 
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serial number, After notifying additional information and detecting the failure of said first host 
computer in a communications processing server, The serial number [finishing / transmitting 
ending / which received from said second host computer while suspending the message which 
received from the terminal unit /, and reception ] is made into initial value. Setting out, Message 
recovery mode of processing which transmits the message which received from the terminal unit 
which has the serial number after said received serial number +1 received from said host 
computer to a host computer. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the hot standby method of a host computer, and 
relates to the method which does not make the user of a terminal unit conscious of the hot 
standby having occurred especially. 
[0002] 

[Description of the Prior Art] processing the non-interrupted method to the terminal user in the 
conventional hot standby system — : besides "dry river bed — terminal the non-interrupted 
method in a system high-speed restart — Processing below the 7th layer (Open Systems 
Interconnection) common section of OSI is realized by FEP (Front End Processor) like a 
publication to the Information Processing Society of Japan paper magazine, Vol.30 No.2, and 
PP.21 4-225." On a host computer, it considers as the configuration which offers only an 
application program interface, the communication condition between host computer-FEP 
suspended from FEP comes to hand at the time of a host computer change, and the recurrence 
line of a SEND/RECEIVE command is performed. 

[0003] On the other hand, by the method given in a JP f 1-197850,A description, transaction 
hysteresis is acquired by FEP, the command message for carrying out the continuation activity 
of the terminal unit group based on this hysteresis information at the time of the change of a 
host computer is generated, and it sends out to a host computer. 
[0004] 

[Problem(s) to be Solved by the Invention] Others [ dry river bed / "]: By the method of a 
publication, the following troubles are in terminal the non-interrupted method in a system high- 
speed restart, the Information Processing Society of Japan paper magazine, Vol.30 No.2, and 
PP.21 4-225." 

[0005] (1) Whenever it sees from application and carries out the Request to Send of the one 
message, it is necessary to extract hysteresis information to the store of the non-volatile of a 
magnetic disk etc. on a host computer, and the overhead at the time of employment is usually 
large. Moreover, it is necessary to extract the conclusion condition as a transaction apart from 
this hysteresis information. 

[0006] (2) A host computer and FEP have a dense relation and FEP for this functional 
implementation needs to use an exclusive machine. 

[0007] Although it is the method which judges the conclusion condition of a transaction on JP,1- 
197850.A descriptions by FEP, and resends a required message to them by the method of a 
publication on the other hand, unless it generally extracts hysteresis information by the host 
computer side, the conclusion condition of a transaction cannot be judged, and conflict may be 
produced in a database after recovery in the transaction accompanied by the processing which 
updates the database which especially a host computer has. 

[0008] The object of this invention is at the time of a hot standby change to offer the message 

recovery processing which does not make a terminal user conscious of a change. 

[0009] 

[Means for Solving the Problem] In order to attain the above-mentioned object, this invention is 
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the network-system configuration which a terminal unit group connects with the first and the 
second host computer through the same communications processing server. Usually, transaction 
processing is performed with the first host computer at the time of employment. It is the hot 
standby system which will change to the second host computer and will succeed said 
transaction processing if a failure occurs in the first host computer. A host computer and a 
means to give the serial number to a host computer and the terminal unit unit which performs 
data transmission and reception for every transceiver direction between communications 
processing servers at each message, A means by which a host computer and a communications 
processing server record said serial number [ finishing / transmitting ending and reception ], 
respectively, A means to always hold the fixed number of the past of the message transmitted to 
the host computer in the communications processing server, The serial number [ finishing / said 
transmitting ending and reception / when transaction processing is settled in the first host 
computer and the message-sending preparation for a terminal unit is completed ], A means to 
make one item additional information, such as an outgoing message and a condition, and to 
record this on the storage of a non-volatile, It notifies that the failure occurred in the first host 
computer, and the change generated the second host computer to the communications server 
when it changed to the second host computer. The item of the last recorded on said nonvolatile 
storage when the response was received is read. A communications server is received while 
setting up the serial number [ finishing / transmitting ending and reception ] as initial value. To 
said read outgoing message The serial number in the event, A means to transmit additional 
information, such as the serial number [ finishing / said transmitting ending / which was read / 
and reception ] and a transfer condition. The serial number [ finishing / transmitting ending / 
which received from said second host computer while suspending the message which received 
from the terminal unit, after detecting the failure of the first host computer in a communications 
processing server /, and reception ] is made into initial value. Setting out. The received serial 
number just before receiving the advice of a change of the serial number and a host computer 
added to the received message from said host computer is compared. When former one is large, 
transmit this message to a terminal system, and this message is canceled when that is not right. 
When a transfer of said message from a host computer is completed, it is attained by having a 
means to transmit the message which received from the terminal unit which has the serial 
number after said received serial number +1 received from the host computer to a host 
computer. 

[0010] In said message recovery mode of processing moreover, in the first host computer A 
means to record additional information, such as the serial number [ finishing / said transmitting 
ending and reception ] and a condition, on the storage of a non-volatile, respectively when the 
message from a terminal unit is received and transaction processing is completed, It notifies that 
the failure occurred in the first host computer, and the change generated the second host 
computer to the communications server when it changed to the second host computer. A means 
to notify this serial number and additional information to a communications server while reading 
the item of the last recorded on the storage of said non-volatile and setting up the serial number 
[ finishing / transmitting ending and reception ] as initial value, if that response is received, The 
serial number [ finishing / transmitting ending / which received from said second host computer 
while suspending the message which received from the terminal unit, after detecting the failure 
of the first host computer in a communications processing server /, and reception ] is made into 
initial value. Setting out, It has a means to transmit the message which received from the 
terminal unit which has the serial number after said received serial number +1 received from the 
host computer to a host computer. 
[0011] 

[Function] According to the configuration of message recovery mode of processing, the serial 
number is usually given for every direction of transfer between host computer-communications 
processing servers at the time of employment The hysteresis information which contains the 
outgoing message to a terminal unit and the serial number received [ transmitted/] in a host 
computer synchronizing with the conclusion of a transaction is extracted to the storage of the 
non-volatile of a magnetic disk etc. The message which received from the terminal unit by the 
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communications processing server side when the change of a host computer occurred is 
suspended. By taking the synchronization of the message transceiver sequence between host 
computer-communications servers in the combination of a message retransmission/abolition 
based on the newest serial number before the change of the host computer currently held by the 
hysteresis information and communications processing server side received [ transmitted/] It 
cannot be made conscious of a change at the time of the change of a host computer to a 
terminal user, without covering the excessive load for hysteresis information extraction. 
[0012] Moreover, since a host computer and a communications processing server are realizable 
as an independent communication link node according to the configuration of message recovery 
mode of processing, the communications processing server for this functional implementation is 
realizable with the equipment of the arbitration which mounted the message recovery processing 
facility. 

[0013] Moreover, with the configuration of message recovery mode of processing, since 
hysteresis information is extracted synchronizing with the conclusion condition of a transaction, 
it is applicable also to transaction processing including an update process of a database. 
[0014] 

[Example] Hereafter, the detail of this invention is explained with reference to a drawing. 
[0015] The configuration of the computing system of one example of this invention is explained 
to drawing 2 . present — business — a host computer 201-1 usually performs transaction 
processing by the demand from the user of a terminal unit 203 at the time of employment the 
reserve host computer 201-2 — present — business — transaction processing will be 
succeeded and performed if a failure occurs in a host computer. A communications server 202 
interrupts a transfer of the message between a terminal unit and a host computer. A transfer of 
a message is performed through the data transceiver window 207 corresponding to the user of a 
terminal unit. One logical channel 209 is set up between the END nodes which communicate, and 
performs data transfer between data transceiver windows on this channel. A communication 
control program 204,205,206 exists in a host computer, a communications processing server, and 
each terminal unit and performs transfer processing of a message, and message recovery 
processing of this invention. The connection maintenance device 208 usually suspends the 
received message from a terminal unit until message recovery processing will be completed at 
the time of employment if message transfer between host computer-terminal units is relayed 
and the change of a host computer occurs. The message recovery procedure of one example of 
this invention is shown in drawing 1 . In INQ1 02,1 04,1 06, REP103.105 expresses an inquiry 
message and a response message and INT1 1 1 express a change informative message. A division 
transfer is possible for an inquiry or a response message, in a head message and M, a medium 
message and L express the last message and O expresses [ F ] an independent message without 
division. Moreover, the serial number 101 is given in the message transfer between a 
communications processing server and a host computer. The serial number is managed for every 
direction of transfer per user on a terminal unit A branch number is given to the serial number 
by the division message. In a communications server and a host computer, while managing the 
serial number which should hold the transmitted serial number 107,109 and the serial number 
[ finishing / reception ] 108,110, respectively, and should be given to a message, duplication of a 
received message is inspected. Hereafter, message recovery procedure is explained. In drawing 
1 , it is the case which a series of inquiry response processings from a terminal unit completed, 
and the change of a host computer generated during the transfer of the following inquiry 
message, the first inquiry message trichotomizes — having — **** — from 102-1,102-2,120-3 
communications server — present — business — the each serial number 1-1, 1-2, and 1-3 are 
given at the time of the transfer to a host computer. Moreover, in the communications 
processing server, the message transmitted to a host computer is suspended in preparation for 
this message recovery processing (it is necessary to decide beforehand the number of messages 
usually suspended at the time of employment), the serial number [ finishing / transmission / in a 
communications processing server in connection with this ] 107-1,107-2,107-3 1-1, 1-2, and 
1-3 — like — updating — present — business — the serial number [ finishing / reception / in a 
host computer] 110-1,110 -2,110-3 is updated like 1-1, 1-2, and 1-3. present — business — in 
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a host computer, completion of reception of a series of inquiry messages performs transaction 
processing. When transaction processing is completed and preparation of the response message 
to a terminal unit is completed, a response message body, the transmitted serial number in a 
message-sending completion event the received serial number, and message classification (in 
this case, REP) are recorded on a magnetic disk drive as one item 1 1 2 of hysteresis information. 
Then, a response message is divided into two, the serial number of 1-1 and 1-2 is given to 103- 
1,103-2 and each, and it transmits to a communications server, this — following present 
business — the serial number [ finishing / in a host computer, update the serial number / 
finishing / transmission / 109-4,109-5 like 1-1 and 1-2, and / reception / in a communications 
server ] 108-4,108-5 — 1 — it updates like -1 and 1-2, and the serial number [ finishing / 
reception ] 108-4,108-5 is updated like 1-1 and 1-2 in a communications server. Next to the 
second inquiry message (with no division) from a terminal unit a communications server gives 
the serial number 2-1, and it transmits to a host computer (104). this time — transmitted 
through ****** 107-6 by the side of a communications server — 2-1 — present business 
the received serial number 110-6 by the side of a host computer is set to 2-1. this event 
present — business — suppose that the failure occurred in the host computer. It changes to a 
reserve host computer by the hot standby, and INT 111-1 notifies that the change occurred 
from the reserve host computer to the communications server. A communications processing 
server transmits the response 1 1 1-2 of INT to a reserve host computer, moreover a 
communications processing server — present — business — when the failure of a host 
computer is detected, the message which received from the terminal unit is henceforth 
suspended until message recovery processing is completed. Next a reserve host computer reads 
the item of the last of the hysteresis information memorized by the magnetic disk drive. Based 
on the read information, in this case, the information 117 on the purport which 1-1. the 
transmitted serial number 115 at the hysteresis information extraction event the received serial 
number 1 1 6, and a resending message continue also after that is given to the response message 
REP 105-1 to a terminal unit as the serial number 101-7, and it transmits to a communications 
server. 107-7,108-7 which will set up the transmitted serial number before a failure, the 
transmitted serial number which evacuated the received serial number and was notified by 
113,114 received messages, and the received serial number as initial value if this message is 
received in a communications processing server. Moreover, the serial number 1-1 given to the 
received message 105-1 is compared with the received serial number [ finishing / evacuation ] 
1-2, since the former serial number is not larger, it is judged as a message [ finishing / 
transmission to a terminal unit / already ]. and this is discarded. Next a reserve host computer 
gives the information 118 on the purport which is the last of the serial number 1-2 and a 
resending message to the response message 105-2 of the last carried out 2 ****s, and 
transmits it to a communications processing server. It is recognized as message recovery 
processing having ended the reserve host computer at this event and the usual message 
transfer processing is continued. A message [ finishing / compare with the received serial 
number / finishing / evacuation / 1-2 the serial number 1-2 given to the received message 105- 
2 in the communications processing server, and / transmission to a terminal unit / already since 
the former serial number is not larger ] It judges and this is discarded. Then, in a communications 
processing server, it transmits to a reserve host computer from the next message (in this case, 
message after the serial number 2) of the message (in this case, message of the serial number 1) 
recognized that the host computer already received among the messages which should be 
transmitted to the host computer under hold (in this case, inquiry message 106 of the serial 
number 2-1). At this event it supposes that the message recovery processing between a host 
computer and a communications processing server was completed according to the newest 
transmitted serial number before a failure [ finishing / evacuation ], the received serial number 
and the current transmitted serial number, and the received serial number having been in 
agreement in the communications processing server, and the usual message transfer processing 
is continued henceforth. 

[0016] The message recovery procedure of another example of this invention is shown in 
drawing 3 . BRD301, 302,303 expresses an outgoing message and, on the other hand, INF313 
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expresses a condition informative message. On the other hand, a division transfer is possible for 
an outgoing message, in F, a medium message and L express the last message and, as for O, a 
head message and M express an independent message without division. The management method 
of said serial number in the serial number given to a message and a host computer, and a 
communications processing server is the same as that of the explanation in drawing 1 . 
Hereafter, message recovery procedure is explained. In drawing 3 , on the other hand, one 
transaction processing from a terminal unit which receives an outgoing message and 
corresponds is completed, and they are a series of following cases which the change of a host 
computer generated during reception of an outgoing message on the other hand. When the first 
transaction processing to an outgoing message is completed on the other hand, that it is the 
completion of reception, the transmitted serial number in the completion event of message 
reception, the received serial number, and message classification (BRD in this case) are 
recorded as hysteresis information on a magnetic disk drive as one item 314 of hysteresis 
information, next, the second from a terminal unit — on the other hand — while transmitting an 
outgoing message to a host computer from a communications server — present — business — 
suppose that the failure occurred in the host computer. It changes to a reserve host computer 
by the hot standby, and INT 309-1 notifies that the change occurred from the reserve host 
computer to the communications server. A communications processing server transmits the 
response 309-2 of INT to a reserve host computer, moreover — a communications processing 
server — present — business — when the failure of a host computer is detected, the message 
which received from the terminal unit is henceforth suspended until message recovery 
processing is completed. Next, a reserve host computer reads the item of the last of the 
hysteresis information memorized by the magnetic disk drive. Based on the read information, the 
information 312 on the purport which does not have in 0 the transmitted serial number 310 at 
the hysteresis information extraction event (is a special message and it is [ hysteresis ] 
meaningless to the serial number), the received serial number 311, and a resending message in 
INF313 as the serial number 304-3 is given in this case, and it transmits to a communications 
server. 305-3,306-3 which will set up the transmitted serial number before a failure, the 
transmitted serial number which evacuated the received serial number and was notified by 
315,316 and the received message, and the received serial number as initial value if this message 
is received in a communications processing server. It is recognized as message recovery 
processing having ended the reserve host computer at this event, and the usual message 
transfer processing is continued. Then, in a communications processing server, it transmits to a 
reserve host computer from the next message (in this case, message of the serial number 3) of 
the message (in this case, message of the serial number 2) recognized that the host computer 
already received among the messages which should be transmitted to the host computer under 
hold (in this case, the serial number 3-1, the inquiry message 303-1,303-2 of 3-2). At this event 
it supposes that the message recovery processing between a host computer and a 
communications processing server was completed according to the newest transmitted serial 
number before a failure [ finishing / evacuation 1 the received serial number and the current 
transmitted serial number, and the received serial number having been in agreement in the 
communications processing server, and the usual message transfer processing is continued 
henceforth. 
[0017] 

[Effect of the Invention] According to this invention, the serial number is usually given for every 
direction of transfer between host computer-communications processing servers at the time of 
employment The hysteresis information which contains the outgoing message to a terminal unit 
and the serial number received [ transmitted/] in a host computer synchronizing with the 
conclusion of a transaction is extracted to the storage of the non-volatile of a magnetic disk etc. 
The message which received from the terminal unit by the communications processing server 
side when the change of a host computer occurred is suspended. By taking the synchronization 
of the message transceiver sequence between host computer-communications servers in the 
combination of a message retransmission/abolition based on the newest serial number before 
the change of the host computer currently held by the hysteresis information and 
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communications processing server side received [ transmitted/] It cannot be made conscious of 
a change at the time of the change of a host computer to a terminal user, without covering the 
excessive load for hysteresis information extraction. 

[0018] Moreover, since a host computer, and a communications processing server are 

realizable for this invention as an independent communication link node, the communications 
processing server for this functional implementation is realizable with the equipment of the 
arbitration which mounted said message recovery processing facility. 

[0019] Furthermore, according to this invention, since hysteresis information is extracted 
synchronizing with the conclusion condition of a transaction, it is applicable also to transaction 
processing including an update process of a database. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The flow chart which shows the message recovery procedure in the example of this 
invention. 

[Drawing 2] The block diagram of the system in the example of this invention. 

^Drawing 3] The flow chart which shows the message recovery procedure in another example of 

this invention. 

[Description of Notations] 

101 — Serial number 

102 — Inquiry message, 

103 — Response message 

1 04 — Inquiry message, 

1 05 — Response message 

106 — Inquiry message, 

107 — The transmitted serial number, 

108 — The received serial number, 

1 09 — The transmitted serial number, 

110 — The received serial number, 

111 — Advice of a change, response message, 

112 — Hysteresis information, 

113 — The newest transmitted serial number in front of a change, 

114 — The newest received serial number in front of a change, 

115 — The transmitted serial number recorded on hysteresis information, 

116 — The received serial number recorded on hysteresis information, 

117 — Information which shows continuation/completion of a resending message. 



[Translation done.] 
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